Ethanol effect on cell proliferation in the human hepatoma HepaRG cell line: relationship with iron metabolism.
Alcoholism increases the risk of cirrhosis and/or hepatocellular carcinoma development. Iron, like ethanol, modulates the cell growth. However, the relationship between alcohol and iron toward hepatocyte proliferation has not been clearly elucidated. The purpose of this study was to evaluate, in the human HepaRG cell line model, the impact of ethanol on hepatocyte proliferation in relation to modulations of iron metabolism and the protective effect of iron metabolism manipulation by chelators in alcohol liver diseases. The human hepatoma HepaRG cell line model was used. Cell viability was determined by measuring succinate dehydrogenase activity, total protein level by the Bradford method. DNA synthesis was evaluated by [(3)H]-methyl thymidine incorporation. Cytotoxicity was studied by release of lactate dehydrogenase (LDH), aspartate aminotransferase (AST), alanine aminotransferase (ALT) in culture medium and apoptosis by measuring caspase 3/7 activity. Gene expression was analyzed by RT-qPCR. Total iron, soluble transferrin receptor, and ferritin levels were, respectively, measured by colorimetrical, immuno-nephelometrical, and immuno-turbidimetrical methods. Intracellular iron uptake and accumulation was examined by radionuclide (55)Fe (III) measurement and Perls staining. Results showed that ethanol decreased all the parameters associated with HepaRG cell proliferation (cell viability, total protein levels, and DNA synthesis) in a dose- and time-dependent manner. This effect was accompanied by cytotoxicity and apoptosis as evaluated by a significant increase in extracellular enzymes (LDH, AST, ALT) and caspase 3/7 activity, respectively. Ethanol exposure was accompanied by an increased cellular iron uptake, together with increased expression of genes involved in iron transport and storage such as l-ferritin, Divalent Metal transporter 1, transferrin, transferrin receptor 1, and ceruloplasmin. Ethanol impact was intensified by iron-citrate and decreased by iron chelators when added to the culture medium. The results indicated that (i) ethanol-induced iron metabolism dysfunction could be one of the underlying mechanisms of ethanol antiproliferative effect and (ii) exogenous iron may accentuate ethanol hepatoxicity. These data suggest that iron metabolism manipulation by chelators may be a useful therapeutic approach in alcohol-related liver diseases.